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Abstract: 
The purpose of this study was to investigate the effect of mental toughness on the 
performance score of table tennis players. To work on this purpose a total of 24 table 
tennis players (male and female) were selected as the subjects purposively. The Mental 
Toughness Questionnaire developed by Goldberg (1995) was used to measure the level 
of mental toughness of the players. ANOVA and independent t-test was computed to 
find out the significant relationship. Level of significance was set at 0.05. The results 
indicate that- there is significant relationship exists for the handling pressure a sub-
category of mental toughness among table tennis female and male players, further it 
was found that there is no significant difference exists between table tennis female and 
male players in the variables of concentration, mental rebounding, and winning attitude 
and/or other sub-categories of mental toughness. The comparison between female and 
male in this study has not shown any significant difference but as a means, the male 
players have greater mental toughness than their counterpart.  
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1. Introduction 
 
In every sport various elements or factor are required to perform well. These factors 
could be skill, technical and tactical strategies, physical fitness, physiological 
functioning of organs and psychological makeup (Kuan & Roy, 2007; Singh, Valsaraj, & 
Mohammad, 2013). Specific training is adopted to improve each element. Psychological 
makeup has been significantly contributing on sport performances (Singh et al., 2013). 
Many sport personnel, coaches, team managers, and sport persons benefit from the 
feedback given by sport psychologist. A lot of sport persons around the world have 
been utilizing psychological techniques to improve their performance at desired level 
(Adeyeye, Edward, Kehinde, & Afolabi, 2013).  
 Along with other sport in table tennis, the psychological factors also play a 
crucial role in performance determination (Crust & Azadi, 2010). Positive or negative 
psychological factors can lead a participant towards the high or low performance. Table 
tennis competition demands participants to perform at their best, under intense 
pressure and specific conditions. Remarkable amounts of training are required to 
perform well, and the success depends upon the physical and mental toughness (Ragab, 
2015).  
 Mental toughness can be interpreted as a contributing element that leads to 
enhance performance in a competitive situation (Alhaki, 2016). Mental toughness 
demands to stay focused on progress, ignoring distraction and pushing through all 
challenging moments. Jones, Hanton and Connaughton (2002) describes mental 
toughness as one of the most overused but least understood terms in applied sports 
psychology. Kaiseler, Polman and Nicholls (2012) showed that a higher level of mental 
toughness was related to the experience of less stress and more control in the game 
situation. Jones, Hanton and Connaughton (2007) agreed that mental toughness include 
awareness, control of thoughts, staying focused, using long term goal as motivation 
source, pushing to overcome challenges, and having a strong confidence. William (1998) 
documented that mental toughness may have more to do with winning than physical 
attributes such as speed and power. Mental toughness enables a sport person to be 
mentally strong to cope with the challenges of sports (training, competition and life 
style) better than their opponents (Bull, Shambrook, James, & Brooks, 2005; Thelwell, 
Weston, & Greenlees, 2005). 
 The increased research interest of the role of mental toughness in sports 
competition was comprise over different individual and team sport (Jones et al., 2002, 
2007; Fourie & Potgieter 2001), although mental toughness explored in team sports like 
cricket (Bull et al., 2005; Gucciardi & Gordon 2009) soccer (Thelwell et al., 2005) and 
Australian Football (Gucciardi, Gordon, & Dimmock, 2008). Jones et al. (2007) reported 
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that super elite athletes might be able to articulate their thoughts on mental toughness 
than would elite athletes. Gould, Dieffenbach and Moffett (2002) identified that mental 
toughness acted as a significant contributor towards the enhancement of sports 
performance between Olympic champions. Crust and Azadi (2010) indicated that 
mental toughness and athletic coping skills are related to performance success. Mental 
toughness helps to create good imagery and coping strategies in sports performance 
(Omar-Fauze, Daud, Abdullah, & Rashid, 2009). Therefore, all athletes should try to 
master their physical, mental, technical and strategies of the games involved to 
sequentially overcome on the competition pressure (Hogg, 2002).  
 There are certain moments during table tennis competition, that appear to carry 
great psychological significance when the momentum starts to shift in one direction or 
another. These situations require athletes to remain completely focused and calm in the 
face of difficult circumstances. Tennis players talk of the ‘big’ points during a tight 
match, such as a fleeting chance to break serve. Thus, the purpose of this study was to 
investigate the effect of mental toughness on the performance of table tennis players, as 
well as use mental toughness for the prediction of sport person performance.  
 
2. Methods and Materials  
 
The research design adopted in this study was descriptive survey method. The study 
was conducted in Delhi, India. 
 
2.1 Participants  
The present study was conducted on 24 male and female table tennis players of Delhi, 
India. The age of the selected subjects ranged from 17 to 24 years. The average training 
age of the subjects was 6.5 years. The lowest participation level of selected participants 
was state level. Written informed consent was obtained from each participant before 
their participation in the study. It was also assured that they did not suffer any major 
injury within 1 year on the day of data collection.  
 
2.2 Tools 
The Mental Toughness Questionnaire was used to measure the level of mental 
toughness of the players. The questionnaire developed in 1995 by Goldberg, consist of 
four categories namely: Handling Pressure (20 statements), Winning Attitude (9 
statements), Concentration (17 statements), and Mental Rebounding (14 statements). 
The Mental Toughness Questionnaire consists of sixty items; every statement has two 
possible responses i.e. True or False. The test retest reliability of the questionnaire was 
reported as 0.79.   
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2.3 Procedure 
The questionnaire on mental toughness was administrated on the subjects. After 
explaining the objective of the study, the questionnaires were distributed among the 
subjects. The instructions on how to respond on the statements were also explained to 
the players. There was no time limit for the completion of the questionnaire but 
participants were directed to don’t take much time for any statement and respond to all 
items in the questionnaire. The subjects responded to each question according to how 
they generally feel in regard to table tennis. All the questionnaires were recollected and 
processed for further analysis. 
 
2.4 Statistical Analysis 
For data analysis responses were recorded as mean score and standard deviation. 
Independent t-test was also computed to find out the significant difference among total 
mean score of mental toughness and its sub factors. The level of significance was set at 
0.05. All statistical function was performed by using SPSS (v.23) software. 
 
3. Results 
 
Table 1: Descriptive statistic of sub-categories of mental toughness of  
male and female table tennis players 
  N Mean SD Minimum Maximum 
Handling Pressure Female 12 13.41 2.71 9.00 17.00 
Male 12 15.66 1.92 12.00 18.00 
Total 24 14.54 2.57 9.00 18.00 
Concentration Female 12 13.00 1.20 11.00 15.00 
Male 12 12.66 1.37 11.00 15.00 
Total 24 12.83 1.27 11.00 15.00 
Mental Rebounding Female 12 11.66 1.15 10.00 14.00 
Male 12 11.00 1.04 9.00 13.00 
Total 24 11.33 1.12 9.00 14.00 
Winning Attitude Female 12 7.00 1.12 5.00 9.00 
Male 12 6.50 0.79 5.00 8.00 
Total 24 6.75 0.98 5.00 9.00 
 
The means and standard deviation is presented in the above cited Table 1. Table 1 
indicates that the mean of handling pressure of table tennis female and male players 
have been reported 13.45, 15.67 and standard deviation 2.71, 1.92, respectively. The 
means of concentration of table tennis female and male players have been found 13.00, 
12.67 and standard deviation 1.21, 1.37, respectively. Further, the mean of mental 
rebounding between table tennis female and male players have been reported 11.67, 
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11.00 and standard deviation 1.15, 1.04, respectively, the winning attitude between table 
tennis female and male players have been reported 7.00, 6.50 and standard deviation 
1.13, 0.99, respectively.  
Table 2: Test of homogeneity of variances 
 Levene Statistic df1 df2 Sig. 
Handling Pressure 2.002 1 22 0.171 
Concentration 0.440 1 22 0.514 
Mental Rebounding 0.550 1 22 0.466 
Winning Attitude 0.500 1 22 0.487 
 
The test of homogeneity of variances is calculated and it showed that there is no 
significant difference amongst the four sub categories of mental toughness.  
 
Table 3: ANOVA showing the difference of sub-categories of  
mental toughness between male and female table tennis players 
 Sum of Squares df Mean Square F Sig. 
Handling Pressure Between Groups 30.37 1 30.37 5.49* 0.028 
Within Groups 121.58 22 5.52   
Total 151.95 23    
Concentration Between Groups 0.66 1 0.66 0.40 0.534 
Within Groups 36.66 22 1.66   
Total 37.33 23    
Mental Rebounding Between Groups 2.66 1 2.66 2.20 0.152 
Within Groups 26.66 22 1.21   
Total 29.33 23    
Winning Attitude Between Groups 1.50 1 1.50 1.57 0.223 
Within Groups 21.00 22 0.95   
Total 22.50 23    
*Significant      Tab= 2.94 
 
In order to test the objective of the study analysis of variance was applied amongst the 
sub categories of mental toughness. The result indicates that the obtained ‘F’ value for 
the handling pressure has been reported 5.38 which is more than the tabulated value. 
This reveals that there is significant difference exist between this sub-categories of 
mental toughness among table tennis female and male players. The result presented in 
the table further indicates that the obtained ‘F’ value for the concentration, mental 
rebounding, and winning attitude between table tennis female and male players have 
been reported 0.40, 2.20, and 1.57 which are lower than the tabulated value. This reveals 
that there is no significant difference found between these three sub-categories of 
mental toughness among table tennis female and male players at 0.05 level of 
significance. 
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Table 4: The t-test showing the difference of  
mental toughness between male and female table tennis players 
Type of  
School 
Mental Toughness Level of  
significance M SD t-value 
Female 
N =12 
45.08 3.50 
0.57 p>0.05 
Male 
N=12 
45.83 2.91 
 
To test the mental toughness level between female and male table tennis players the ‘t’ 
test was applied. The above Table 4 indicates that the obtained ‘t’ value for mental 
toughness irrespective of gender have been reported 0.57 which is lower that the 
tabulated value. Thus, it reveals that there is no significant difference between table 
tennis female and male players at 0.05 level of significance.  
 
4. Discussion 
 
The purpose of this research was to investigate the mental toughness one of the 
psychological factor that effect the performance of table tennis players, and to assess the 
significant difference between female and male table tennis players. The situation 
where female players feels in a balance condition with respect to their counterparts, 
there is no negative feedback. In regards to handling the pressure, females might feel 
higher level of pressure than male players (Grossman & Wood, 1993). It is confirmed 
with the result that there is significant difference between female and male players with 
the handling pressure. Pashabadi, Shahbazi, Hosseini, Mokaberian, Kashani and 
Heidari (2011) showed that elite players had better concentration and mental skills than 
non-elite players but there is no significant difference between both genders. Ahsan 
(2015) found that there is no significant difference between female and male physical 
education students but the mean score of male was higher than female students in 
regards to winning attitude. The psychological differences are overlooked between 
female and male players. Might be the cause for this is which game a female player 
chooses to play.  
 The results of the present study suggest that mental toughness does not have a 
significant difference irrespective of genders for table tennis players. Commitment was 
found to load most frequently against performance strategies (Crust & Azadi, 2010). 
Many studies conducted by contemporary researchers are having similar results, and 
they support findings of this study. The most recent findings of the research conducted 
by Rahmati and Naimikia (2015) showed that there is no significant difference between 
female and male students athletes by means of mental toughness. Clough and 
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Strycharczyk (2012) also found in their study that the differences between both sex in 
regards to mental toughness are rare. Contradictory to this other researchers like 
Nicholls, Polman, Levy and Backhouse (2009) fond the male athletes have more mental 
toughness than female athletes on challenges, control emotions, control life and 
confidence ability. Katsikas, Argeitaki and Smirniotou (2009) fond that male athletes 
reported higher level of emotion control than their female counter part. Adeyeyeet al., 
(2013) also found that male athletes score more than female athletes on confidence and 
control. Malouff, McGee, Halford and Rooke (2008) demonstrate that positive mental 
preparation before the competition may lead to stronger performance which 
corroborate the finding. 
 
5. Conclusion  
 
The comparison between female and male in this study has not shown any significant 
difference but as a means, the male players have greater mental toughness than their 
counterpart. There is a psychological need for the improvement of sports performance, 
psychological training should be given equal importance with others training 
methodologies, especially that would be directly or indirectly related with performance 
and affect through mental toughness. Regarding the consistency, it can be said that 
many psychological variables have been identified so far, which have had effects on 
athletes’ performance. 
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